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Applicant's or agent's file reference 
119902421971 


r™> niDTuro Arxinw SeeNotificationofTransmittaloflnternationaJ Preliminary 
FOR FURTHER ACTION Examination Report (Form PC T/IPEA/416) 


International application No. 

PCT/JP99/05574 


International filing date {day/month/year) 
08 October 1999 (08.10.99) 


Priority date (day/month/year) 

14 October 1998(14.10.98) 


International Patent Classification (IPC) or national classification and IPC 
H01L 21/28, 21/768 


Applicant 


HITACHI, LTD. 





This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 



This REPORT consists of a total of 



. sheets, including this cover sheet. 



I I This report is also accompanied by ANNEXES, i.e.. sheets of the description, claims and/or drawings .which have been 

1 ' amended and are the basis for this report and/or sheets containing rectifications made before this Authority '(see Rule 

70. 16 and Section 607 of the Administrati ve Instructions under the . PCT). . r\ 



These annexes consist of a total of 



sheets. 
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Basis of the report 
Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

Certain documents cited 

Certain defects in the international application 

Certain observations on the international application 



Date of submission of the demand 

10 November 1999(10.11.99) 


Date of completion of this report 

26 September 2000 (26.09.2000) 


Name and mailing address of the IPEA/JP 
Facsimile No. 


Authorized officer 
Telephone No. 
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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



In^ffiational application No. 

PCT/JP99/05574 



I. Basis of the report 



4. 



1. With regard to the elements of the international application:* 
the international application as originally filed 

the description: 

pages 

pages 

pages 



□ 



, as originally filed 

, filed with the demand 



, filed with the letter of 



□ 



the claims: 

pages 

pages 

pages 

pages 



, as originally filed 

, as amended (together with any statement under Article 19 
, filed with the demand 



, filed with the letter of 



□ 



the drawings: 
pages 

pages 

pages 



, as originally filed 



, filed with the demand 



filed with the letter of 



| | the sequence listing part of the description: 

pages 

pages 

pages 



as originally filed 



_, filed with the demand 



filed with the letter of 



With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following laneuaee which is: 

□ 

the language of a translation furnished for the purposes of international search (under Rule 23.1(b)). 

□ 

the language of publication of the international application (under Rule 48.3(b)). 

the language of the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and/ 
or 55.3). 

With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

contained in the international application in written form. 

filed together with the international application in computer readable form. 

furnished subsequently to this Authority in written form. 

furnished subsequently to this Authority in computer readable form. 

The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 



□ 
□ 
□ 
□ 
□ 

□ 
□ 



The amendments have resulted in the cancellation of: 
1 1 the description, pages 

□ 

the claims, Nos. 

the drawings, sheets/fig 



^ I | This report has been established as if (some of) the amendments had not been made, since they have been considered to go 
— beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 



1.2(c)).' 



* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed" and are not annexed to this report since thev do not contain amendments (Rule 70.16 
and 70.17). 

** Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this report. 
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/national application No. 

PCT/JP99/05574 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1 . Statement 

Novelty (N) Claims 1-14 YES 

Claims NO 

Inventive step (IS) Claims YES 

Claims 1-14 NO 

Industrial applicability (I A) Claims 1-14 YES 

Claims NO 



2. Citations and explanations 

Document 1 [US, 5130172, A (THE REGENTS OF THE UNIVERSITY OF CALIFORNIA, 
BERKELEY, CALIF.), 14 July 1992 (14.07.92), Claims 1, 6 (cited in the ISR)] 

Document 2 [JP, 9-246214, A (FUJITSU LIMITED), 19 September 1997 (19.09.97), 
paragraphs 0002-0005 &US, 5874364, A (23.02.99) (cited in the ISR)] 

Document 3 [JP, 9-49081, (DOWA MINING CO., LTD.), 18 February 1997 (18.02.97), 
paragraphs 0017-0020 (Family: none) (cited in the ISR)] 

Document 4 [JP, 6-283438 (NIPPON SANSO CORPORATION), 7 October 1994 (07.10.94), 
paragraphs 0009-001 1 (Family: none) (cited in the ISR)] 

Document 5 [JP, 10-163131 (FUJITSU LIMITED), 19 June 1998 (19.06.98), paragraph 001 1 
(Family: none) (cited in the ISR)] 

Document 6 [JP, 10-195656 (MATSUSHITA ELECTRIC INDUSTRIAL CO., LTD.), 28 
July 1998 (28.07.98), Claims 1 and 2, paragraphs 0009-001 1 (Family: none) (cited in the ISR)] 

Concerning Claims 1, 2, 5, 14 

Accumulating Ru on a substrate by an organic metal chemical vapor growth method using a 
cyclopentadienyl complex is disclosed in document 1 . 

Concerning Claims 1-13 

Accumulating Ru or an RUO2 electrode film on an uneven pattern on a substrate surface is 
disclosed in document 2. 

Concerning Claims 3-5, 10-12, 14 

Creating a metal film of Ru, RUO2, etc. by an organic metal chemical vapor growth method 
using a (3-diketone complex is disclosed in documents 3 and 4. 

Concerning Claim 2 

Using O2, N 2 0, O3, etc. as a reaction gas is disclosed in documents 5 and 6. 
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(57) Abstract 

A semiconductor device including a dielectric element which has an element structure of high aspect ratio resulting from large-scale 
integration and an excellent step coverage and a method for manufacturing the same are disclosed. A lower electrode (46) and an upper 
electrode (48) both made of homogeneous Ru thin film and having 100 % step coverage are formed on both sides of an electric body (47) on 
underlying substrates (44, 45) having a roughness of an aspect ratio of 3, thereby manufacturing a large-scale integrated dielectric element in 
the temperature range from 180° to 250 °C by an MOCVD method using cyclopentadienyl complex. 
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